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There is growing interest in lowering the post-prandial blood glucose response (PPG) to carbohydrate-rich meals. Higher PPG has been implicated in the development of chronic cardiometabolic diseases particularly type 2 diabetes mellitus and CVD(1). In addition the European Food Safety Authority (EFSA) recognizes lowering of PPG as a physiologically beneficial effect, thus allowing products to carry claims (where substantiated) for this effect(2). Hydrocolloids contain colloid particles dispersed into water, which can either be digestible such as starch or indigestible such as gums such as galactomannans (guar gum, tara gum and fenugreek gum) and glucomannans (konjac mannan). Starch sources can be characterized for theirs content of rapidly digestible, slowly digestible and resistant starch (RDS, SDS and RS) after in vitro digestion e.g. by the method of Englyst (3). The main factors which determine starch digestibility are the intrinsic starch characteristics such as amylose/amylopectin ratio and the botanical source(4). In addition, processing factors such as cooking, baking and cooling determine the blood glucose response via intermediate processes such as gelatinization and retrogradation.  Gelatinization is the hydration of starch under hydrothermal conditions and increases PPG, because the starch is more accessible for intestinal enzymes(4). Retrogradation is the recrystallization of the amylose chains in particular upon cooling and storage of gelatinized starch, which leads to indigestible starch (RS3) (5). Much effort has been put in shifting transforming RDS to SDS by changing the properties of the starch, but this is quite complicated because of the simultaneous formation of RS. The classical example of SDS is raw maize starch consumed by patients with glycogen storage disease(6). In addition, SDS fractions may also be generated by chemical modifications(7). Another technique to increase the SDS is by adding other gums. Particularly gums which are viscous (such as guar gum) or gel-forming (alginates, pectins) under gastrointestinal conditions can lower PPG(8,9). Both the viscosifying and gelating potential of gums are related to intrinsic properties of the gums e.g., their hydrodynamic properties, molecular weight, solubility and concentration(10). In addition, the hydrodynamic properties of the gums depend on the solvent quality i.e. food matrix and composition of gastrointestinal fluid and mechanical forces exerted by the body(11). Because of the large potential variation in the types and size of effects observed for different gums in different food matrices, it is not appropriate to make generic claims for benefits on the basis of “fibre’ or even “gum” content alone. In the EU, PPG claims have been approved for SDS and particular gums such as guar gum, konjac mannan(12). Lastly, in vitro methods can be used as an inexpensive tool to evaluate the properties of gums under gastrointestinal conditions(13), to screen and prioritize for clinical testing of PPG-lowering efficacy, decipher the mechanism of action, and to use this to further optimise effects. Therefore the last part of the presentation considers several in vitro methods (14, 15). In addition, other methods such as Magnetic Resonance Imaging to see the behaviour of gums (e.g. viscosity) under in vivo gastrointestinal conditions(16) are also discussed.
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